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(54) METHOD OR MANAGING NUMERICAL CONTROLLER 



(57) Numerical control devices (1a to 1c) are pro- 
vided with PC card interfaces (4a to 4c), respectively. A 
modem card (2) connected to a radiotelephone (3) is 
loaded into the PC card interface of one of the numeri- 
cal control devices, and communication between this 
numerical control device and a remote computer (21) is 



effected. Thus, the computer (21) is used for the main- 
tenance and management of the numerical control 
devices, management in case of abnormality, control 
software updating, and program loading. 
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Description 

Technical Field 

The present invention relates to a method for con- 
trolling numerical control devices from a remote place. 

Background Art 

In a conventional system as a method for control- 
ling numerical control devices, a network is formed by 
connecting a plurality of numerical control devices in a 
plant and a host computer by means of communication 
lines, and the numerical control devices are controlled 
by means of the host computer, whereby production 
control of works produced by using machine tools or the 
like that are controlled by means of the numerical con- 
trol devices, control of the state of production progress, 
control of the operating state, and control of processing 
in case of the occurrence of abnormality and the like are 
carried out. 

In the conventional control of the numerical control 
devices described above, the host computer is located 
in the same plant in which the numerical control devices 
are installed, and the numerical control devices and the 
host computer are connected to each other by means of 
the communication lines, so that a communication line 
and a communication apparatus must be provided for 
each numerical control device. In general, moreover, 
the control can be carried out only in one and the same 
plant. Accordingly, communication equipment for each 
numerical control device costs high, and these numeri- 
cal control devices cannot be controlled in a lump from 
a remote place. 

Further, constructing the computer and the network 
in order to control only several numerical control 
devices entails increased equipment cost, so that the 
numerical control devices used to be controlled prefera- 
bly by hand. 

If any of the numerical control devices delivers an 
alarm so that its operation is stopped, however, restora- 
tion work corresponding to this alarm must be carried 
out to restart the operation. This restoration process, 
however, requires an operator who has expert knowl- 
edge and is skilled in operation. It is difficult, however, to 
allocate such an expert operator to each numerical con- 
trol device. Also in the case where the position of a fail- 
ure or trouble is detected from the result of execution of 
a diagnostic program by the numerical control devices 
in order to locate the failure or trouble, it is to be desired 
that the diagnostic program for troubleshooting should 
be sent from a host computer in a remote place and that 
a person having more expert knowledge should make a 
decision about the failure. 

Disclosure of the Invention 

The object of the present invention is to provide a 
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control method for numerical control devices, in which 
the numerical control devices can be easily controlled 
from a remote place. 

In order to achieve the above object a numerical 
s control device is provided with a card interface, the card 
interface is loaded with a modem card, and the modem 
card and a radiotelephone are connected so as to ena- 
ble communication with a remote computer through a 
telephone circuit, whereby the numerical control device 
10 is controlled. 

Since the numerical control device is provided with 
the card interlace, according to the present invention, 
communication with the remote computer for control 
can be effected by means of the card interface, modem 
is card, and radiotelephone. Even in the case where a 
large number of numerical control devices are arranged 
for service, therefore, communication between all the 
numerical control devices and the computer for control 
can be enabled by using only one radiotelephone and 
so one modem card without requiring many telephones. As 
compared with the case where every numerical control 
device is provided with a modem and is connected to 
the telephone circuit for the communication with the 
remote computer, only one modem card and one radio- 
es telephone are expected to be used in the present inven- 
tion, so that the equipment cost is moderate. 

Brief Description of the Drawing 

30 FIG. 1 is a block diagram showing one embodiment 
of the present invention. 

Best Mode for Carrying Out the Invention 

35 As shown in FIG. 1, a plurality of computerized 
numerical control devices (three numerical control 
devices denoted by numerals 1a, 1b and 1c in FIG. 1) 
are installed in a plant 10. The numerical control 
devices 1 a to 1 c are provided with PC card interfaces 4a 
40 to 4c, respectively. Installed in the plant 10, moreover, 
are at least one modem card 2, which can be connected 
to the PC card interfaces 4a to 4c, and at least one radi- 
otelephone 3, such as a cordless telephone, portable 
telephone, etc., capable of radio communication. This 
45 modem card 2 is formed of a card-type peripheral 
device (PC card) based on the "PC Card Standard" that 
is jointly standardized by the PCMCIA (Personal Com- 
puter Memory Card International Association) of the 
U.S. and JEIDA (Japan Electronic Industry Develop- 
so ment Association) of Japan. 

In an office 20 such as a service center for control- 
ling these numerical control devices 1a to 1c, on the 
other hand, a computer (personal computer) 21 is con- 
nected to a general telephone circuit 30 through a 
55 modem 22. 

When the computer 21 in the office 20 such as a 
service center is dialed from the numerical control 
device side, with the modem card 2 connected to the 
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radiotelephone 3 and loaded into the PC card interface 
4a of one of the numerical control devices, e.g., the 
numerical control device 1a, the numerical control 
device 1a and the computer 21 are allowed to commu- 
nicate with each other. Likewise, when the computer 21 5 
is called up with the modem card 2 loaded into the PC 
card interface 4b or 4c of another numerical control 
device lb or 1c, the computer 21 and the numerical 
control device 1 b or 1 c are allowed to communicate with 
each other. Alternatively, the radiotelephone 3 may be w 
connected beforehand to the modem card 2 by tele- 
phoning or the like. In this case, the modem card 2 is 
requested to be loaded in advance into the PC card 
interface of an objective one of the numerical control 
devices 1a to 1c, the radiotelephone 3 is called up from 75 
the side of the computer 21, and the computer 21 and 
the objective numerical control device are connected by 
means of the telephone circuit 30. 

A communication protocol is previously settled for 
the communication between the computer 21 and the 20 
numerical control devices 1a to 1c. In carrying out main- 
tenance and management, for example, necessary data 
for the maintenance are collected from the numerical 
control devices 1a to 1c into the computer 21. The 
numerical control devices 1 a to 1 c are previously stored 25 
with the respective system configurations of the individ- 
ual numerical control devices, set parameters, opera- 
tion careers, alarm careers for abnormality, etc. When 
the computer 21 collects the maintenance data, the 
radiotelephone 3 is connected to the modem card 2 30 
from the office 2, and the modem card 2 is requested to 
be loaded into the objective numerical control device by 
telephoning or the like. This numerical control device is 
called up from the computer 21 by radio through the tel- 
ephone circuit, the computer 21 and the objective 35 
numerical control device are connected, and the system 
configuration, set parameters, operation careers, alarm 
careers for abnormality, and current DI/DO data stored 
in the aforesaid numerical control device are collected. 

The modem card 2 connected with the radiotele- 40 
phone 3 is previously loaded into the PC card interface 
(4a to 4c) of the numerical control device to be control- 
led specially, among the numerical control devices 1a to 
1c. If any of preset phenomena, such as abnormality in 
the numerical control device loaded with the modem 45 
card, completion of an expected task, etc., occurs, the 
radiotelephone 3 is automatically dialed to call up the 
computer 21 in the office 20, and phenomena (occur- 
rence of abnormality and completion of an expected 
task) caused in the numerical control device are so 
reported in the form of messages or the like to the 
screen of a display device that is connected to the com- 
puter 21. 

When the occurrence of abnormality is automati- 
cally reported from the numerical control devices 1a to ss 
1c, as mentioned before, or when abnormality in any of 
the numerical control devices that are not loaded with 
the modem card 2 is reported to the office 20 by tele- 



phoning or the like, the abnormal numerical control 
device is loaded with the modem card 2 that is con- 
nected with the radiotelephone 3, the other party is 
called up from the computer 21 in the office 20 or the 
numerical control device side, the numerical control 
device and the computer 21 are connected by means of 
the telephone circuit, a diagnostic program for the 
occurrence of trouble is transferred from the computer 
21 to the numerical control device, and an operation 
command from the diagnostic program is given to the 
numerical control device. The numerical control device 
executes this received diagnostic program, and trans- 
mits results of the execution to the computer 21 in suc- 
cession. The computer 21 causes the display device or 
the tike to display the received diagnostic program 
results, and an operator explicates the cause of the 
occurrence of abnormality in accordance with the dis- 
played contents. 

Likewise, an NC program can be transferred from 
the computer 21 in the office 20 to the individual numer- 
ical control devices 1a to 1c. Further, control software, 
such as a system program, can be updated by means of 
the computer 21 . 

Since the numerical control devices 1a to 1c are 
connected to the general telephone circuit 30 by wire- 
less, furthermore, they can be connected to any com- 
puters other than the computer 21 in the office 20 or the 
like for controlling the numerical control devices in the 
plant 10. For example, in case of the occurrence of 
abnormality in a numerical control device or at the time 
of routine inspection of a numerical control device, a 
computer of an expert or the like who carries out main- 
tenance, repairs, inspection, etc. of a numerical control 
device may be connected by means of the general tele- 
phone circuit, as mentioned before. In this case, an 
abnormal spot of the numerical control device can be 
detected according to the aforesaid diagnostic program, 
and restoration work, inspection, and repairs can be 
carried out in accordance with instructions from the 
expert who carries out maintenance, repairs, inspec- 
tion, etc. 

Claims 

1. A control method for a numerical control device, 
comprising providing the numerical control device 
with a card interface, loading said card interface 
with a modem card, and connecting said modem 
card and a radiotelephone so as to enable commu- 
nication with a remote computer through a tele- 
phone circuit, thereby controlling the numerical 
control device. 

2. A control method for a numerical control device 
according to claim 1 , wherein a communication pro- 
tocol for reading various data on the numerical con- 
trol device side from said remote computer is 
provided so that the various data on the numerical 
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control device side can be collected into said 
remote computer. 

A control method tor a numerical control device 
according to claim 1 , wherein said card interface of s 
the numerical control device is loaded with the 
modem card previously connected with the radiotel- 
ephone so that said remote computer can be auto- 
matically dialed from the numerical control device in 
accordance with a phenomenon generated in said 10 
numerical control device. 

A control method for a numerical control device 
according to claim 1 , wherein said numerical con- 
trol device loaded with the modem card connected is 
with the radiotelephone is stored with and executes 
a program transferred from said remote computer. 

A control system for numerical control devices, 
comprising: 20 

a first equipment having a plurality of numerical 
control devices installed therein; and 
a second equipment having one computer 
installed therein, 25 
said plurality of numerical control devices 
installed in said first equipment including card 
interfaces capable of being loaded in common 
with one card-type modem provided in said first 
equipment, 30 
said modem being connectable with a cordless 
telephone provided in the first equipment, and 
said computer installed in said second equip- 
ment including a modem for receiving signals 
from a telephone circuit and transmitting sig- 35 
nals to the telephone circuit. 

A control system for numerical control devices 
according to claim 5, wherein a communication pro- 
tocol is previously settled for the communication 40 
between said computer and said plurality of numer- 
ical control devices so that data on the numerical 
control device loaded with said modem are fetched 
by said computer through the telephone circuit. 



A control system for numerical control devices 
according to claim 6, wherein said computer is pro- 
vided with a display device, the display device dis- 
playing the data fetched by the computer. 



45 



50 



A control system for numerical control devices 
according to claim 6, wherein said computer is 
loaded with a diagnostic program for the numerical 
control devices, and can give an operation com- 
mand from the diagnostic program to the numerical 55 
control device loaded with said modem through the 
telephone circuit. 
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